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[57] ~ ABSTRACT

An automatic music selecting device in which a pickup
cartridge is accurately lowered onto a disc at an inter-

-~ mediate position between adjacent songs on the disc

even if the disc is eccentric. An intersong sensor
mounted on the pickup cartridge detects the intersong -

intervals upon movement of the arm. The arm 1is

stopped at a predetermined interval designated by an
externally supplied song number. To do this, the output
signal from the intersong sensor is held corresponding
to the position just before the arm is stopped. Then, the

position of the arm is finely adjusted on the basis of the

difference between the level of the output signal there-
after produced by the sensor and the held level.

4 Claims, 13 Drawing Figures
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1 )
AUTOMATIC MUSIC SELECTING DEVICE

BACKGROUND OF THE INVENTION

The present invention relates to an automatic music
or song selecting device. More particularly, the inven-
tion relates to improvements in an automatic music or
song selecting device for automatically selecting any
arbitrary music or song of two or more recorded on one
side surface of a recording disc. .

In such a conventional automatic music or song se-
lecting device, a pickup cartridge incorporates an inter-
music Or intersong sensor having a light source and a
photodetector and which is mounted in the vicinity of
the tip of the stylus of the cartridge. When the pickup
cartridge thus constructed is moved along the surface of
the recording disc together with the intermusic sensor,
light emitted from the light source and reflected by the
surface of the recording disc is detected by the photode-
tector. The intermusic or intersong sensor of the photo-
detector thus detects the space or interval between
adjacent music or songs on the recording disc on the
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basis of variations‘in the light reflected from the record-

ing disc and accordingly produces an output signal
varying in magnitude in accordance with the variations
of the light reflected from the recording disc.

When the counted number of spaces between the
adjacent songs on the recording disc coincides with the
number of songs designated externally, the movement
of the pickup cartridge arm is suspended. The pickup
cartridge is thereafter lowered onto the recording disc
and the song thus designated will be subsequently re-
produced on the recording disc.

The arm however tends to move past the position
where it is stopped due to the momemtum of the arm
and to characteristics of the drive unit for the arm. To
compensate for this, a certain conventional automatic
music selecting device has been constructed in which
the arm is over a short distance in a reverse direction
upon suspension of the movement of the arm so as to
reduce the error in the positioning of the cartridge.

Since the recording disc is rotating when the intermu-
sic sensor detects intermediate spaces between adjacent
songs on the recording disc as described above in any of
the prior automatic music selecting devices, the tip of
the stylus of the pickup cartridge disposed at an inter-
mediate position between adjacent songs at the time of
detecting the intermediate space therebetween will not
be correctly located at the intermediate space between
the adjacent songs on the recoding disc but will be
longitudinally displaced back and forth when the stylus
1S actually lowered onto the surface of the recording
disc if the disc has an eccentric center, for instance. This
1s disadvantageous in that the tip of the stylus will then
be lowered onto the disc of the last part of the previous
song or at the initial part of the desired song so that the
music will start from the last part of the previous song
or from a point into the desired song to be next repro-
duced.

More specifically, the conventional automatic music
selecting device has a drawback due to eccentricity of
the recording disc. If the eccentricity of the disc ex-
ceeds the length of the intermediate space between
adjacent songs, the pickup cartridge cannot in principle
be lowered accurately at the desired intermediate posi-
tion between adjacent songs on the recording disc.

In order to eliminate the above-described drawbacks
of the conventional automatic music selecting device
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and to provide a device capable of accurately lowering
the tip of the stylus onto a disc at a correct intermediate
position between the adjacent songs on the recording

disc, even if the disc is eccentric, an improved auto-

matic music selecting device has been proposed in
which an output signal level from an intermusic sensor
1s stored when movement of the arm is stopped upon
selection of a desired song on the recording disc, the
output signal level thus stored is compared with an
output signal level obtained thereafter from the same
intermusic sensor, and the position of the arm is finely
adjusted on the basis of the compared result.

If there is a displacement of the position between the
tip of the stylus and the intermusic sensor, even if the
position of the arm is finely adjusted as described above
so that the position of the intermusic sensor is corrected,
the tip of the stylus will still be lowered away from the
intermediate position between adjacent songs.

In order to further correct the displacement of the
intermusic sensor thus lowered, a mechanical correct-
ing mechanism has been provided at the intermusic
sensor so as to finely adjust the position of the tip of the
stylus of the cartridge with respect to the intermusic
sensor. This correcting mechanism further exhibits
other disadvantages and drawbacks in that a compli-
cated mechanical structure must be provided at the
cartridge and adjustment of the stylus must be made at
the end of the cartridge. Such an adjustment is intricate
and requires a large number of steps.

Accordingly, a primary object of the invention is to
provide an automatic music selecting device in which a
pickup cartridge can be accurately lowered onto a disc
at an Intermediate position between adjacent songs on

the disc, even if the disc is eccentric.

The nature, principle and utility of the invention will
become more apparent from the following description
when read in conjunction with the accompanying
drawings. |

SUMMARY OF THE INVENTION

In accordance with this and other objects of the in-
vention, there is provided an automatic music selecting
device including an intersong sensor mounted on a

‘pickup cartridge mounted on an arm for detecting inter-

vals between adjacent songs on a recording disc upon
movement of the arm, means responsive to a number on
the recording disc of a song externally designated for
stopping the arm at a predetermined interval between
selected songs on the recording disc, means for holding
the level of an output signal from the intersong sensor
before the arm is stopped, and means for finely adjust-
ing the position of the arm on the basis of a difference
between the level of the output signal thereafter pro-
duced by the sensor and the level held by the level
holding means, thereby disposing the arm in a predeter-
mined intermediate position on the recording disc cor-
responding to the held level. The position of the arm on
the recording disc may be finely adjusted on the basis of
a comparison result between the held level of the level

- holding means and the level of the output signal thereaf-

65

ter produced.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:

FIG. 1 is a block diagram showing a preferred em-
bodiment of an automatic music selecting device con-
structed according to the present invention;
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FIG. 2 is a circuit diagram showing a preferred em-

bodiment of an automatic music selecting device of the

invention; - | R
FIGS. 3A through 3C are graphical representations
indicating the surface of the recording disc, an output
signal from an intermusic sensor moved along the sur-
face of the disc and a signal processed from the output

of the intermusic sensor;
FIGS. 4A and 4B are graphical representations for

explaining the operation of an intermusic servo unit
employed in the invention; | -

FIG. 5 is a view similar to FIG. 2 but showing an-
other preferred embodiment of an automatic music
selecting device of the invention; and

FIGS. 6A and 6B are graphical representations simi-
lar to FIGS. 4A and 4B but showing another example of
the intermusic servo unit employed. - |
" FIGS. 7A through 7C show detailed circuit diagrams
of various of the components shown in FIG. 1.

DESCRIPTION OF THE PREFERRED
' EMBODIMENTS

A first preferred embodiment of an automatic music
or song selecting device according to the invention is
shown in FIG. 1 in which like reference numerals desig-
nated the same components in the other figures. In F1G.
1, the automatic music selecting device of the invention
includes an intermusic or intersong sensor 1.

The sensor 1 includes a resistor R connected at one
end to ground, a light emitting diode 12 as a light source
connected at one end to the other end of the resistor Rj
and at the other to a positive terminal of a power
source, another resistor Rz connected at one end to
ground, and a phototransistor 16 as a photodetector
connected at one end to the other end of the resistor R»
and at the other end to the positive terminal of the
power source. Light emitted from the diode 1a is di-
rected onto the recording disc R and is reflected from
the disc R. The reflected light is applied to the photo-
transistor 15 which produces an output signal varying in
accordance with the amount of light thus received. The
output from the phototransistor 154 is applied from the
connecting point between the phototransistor 16 and
the resistor R». The output signal from the phototransis-
tor 1b varies, as indicated in FIG. 3B, in correspon-
dence to the presence or absence of a modulated groove
on the recording disc shown in cross section in FIG.
3A.

The automatic music selecting device of this embodi-
ment of the invention further includes a signal process-
ing unit 2, an arm driving unit 3, a logic control unit or
circuit 4, and an intermusic or intersong servo unit 5
which form a selecting device together with the inter-
song sensor 1. ,

The output signal from the intermusic sensor 1 is in
turn applied to an input of the signal processing unit 2,
which sequentially processes the output signal and gen-
erates a pulse waveform signal as indicated in FIG. 3C
in response to the output signal from the sensor 1 when
the output signal from the sensor 1 becomes higher than
a predetermined level to thus indicate the detection of
an intermediate space between adjacent songs on-the
recording disc R. o |

The pulse signal from the signal processing unit 2 1s in
turn applied to one input of a logic control unit 4. The
logic control unit 4 stores the number of the desired

designated music or song.
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The output signal from the intersong sensor 1 is also
applied to one input of an intermusic servo unit 5 which
operates, as will be described hereinafter in greater
detail, to control the arm driving unit 3.

The arm driving unit 3 serves to drive the arm such

that the tip of the stylus of the pickup cortridge having

the intermusic sensor 1 is lowered by moving the car-
tridge along the surface of the recording disc when
leading in the cartridge to the music on the disc to the
intermediate groove between a previous song and a
desired song on the recording disc in response to the
detection of an intermediate position or space.

The number of a song designated externally is applied
to another input of the logic control unit 4 which stores
the number of the designated song. Further, the pulse
signal from the signal processing unit 2 is also applied to
the input of the logic control unit 4 as described above,
and an arm position or state signal is applied to the other
input of the logic control unit 4 from the arm driving
unit 3. The logic control unit 4 thus serves to control the
signal processing unit, the arm driving unit 3 and the
intermusic servo unit 5 with outputs therefrom, as will
be hereinafter described in greater detail.

" The output from the logic control unit 4 is applied to
the other input of the intermusic servo unit S as de-
scribed above. The unit 5 serves to store the output

‘signal level from the intersong sensor 1 upon reception

of a signal from the logic control unit 4 when the arm
has moved to the desired music on the recording disc
and is stopped at an intermediate position between a
previous song and a desired song and to thereafter com-
pare the output signal level from the intersong sensor 1
with the stored level thereby operating the arm driving
unit 3 so that the arm is held over the intermediate
position between the adjacent songs corresponding to
the stored level on the recording disc.

The intersong servo unit 5 is constructed as indicated
in FIG. 2. In FIG. 2, the pulse signal from the intersong
sensor 1 is applied to the non-inverting input of a buffer
amplifier 5a (operational amplifier OP1) which sequen-
tially produces a signal output having a waveform simi-
lar to the pulse signal from the sensor 1. The output
from the amplifier 5a is in turn applied to the input of a
voltage holding unit 56 which includes analog switches
ASiand AS,, a capacitor C and an operational amplifier
OP;. The pulse output signal from the buffer amplifier
5a is applied to one input of the analog switch AS;,
which is of a normally closed type. Thus, the capacitor
C charged through the conducting analog switch AS;
is retained at the charged level. The charged level at the
capacitor C is applied to in turn to the input of the
analog switch AS; and to the non-inverting input of the
operational amplifier OP; which sequentially produces
a signal corresponding to the charged level of the ca-
pacitor C. It is noted that the charged level at the capac-
itor C corresponds to the output signal level of the
intersong sensor 1 when the analog switch ASis turned
off. . |
The output from the voltage holding unit Sb 1s ap-
plied to the inverting input of the operational amplifier
OP; through a resistor R4. The pulse output signal from
the buffer amplifier 5a is further applied to the non-
inverting input of the operational amplifier OP3 through
a resistor R4. The amplifier OP3 thus forms a differential
amplifier 5¢ together. with resistors R3 through Re,
which amplifier 5c¢ serves to compare in magnitude the
output from the operational amplifier OP; with the
output from the buffer amplifier OP2 to produce a dif-
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ferential signal corresponding to the difference between
the output from the operational amplifier OP; and the
output from the buffer amplifier 5a. The differential

signal is applied through the analog switch ASj3 to the
arm driving unit 3.

The operation of the intersong servo unit 5 thus con-
structed will be described.

When information such as the number of a song des-
1ignated externally is stored in the logic control unit 4
and the automatic music selecting device is then set in a
start mode for selecting the song of the designated num-
ber, an output signal is applied through a signal line L;
from the logic control unit 4 to the arm driving unit 3 to
move the arm to the song thus designated on the record-
ing disc. At the starting time, when the fact that the arm
1s not confronting the recording disc is indicated by a
signal on the line L, a signal is applied through the
signal line L3 to set the signal processing unit 2 to the
inoperative state unit 1 the arm has passed through the
portion where no modulated groove is present on the
outer periphery of the recording disc. This prevents the
mtermusic sensor 1 from being erroneously operated by
an external perturbation when the sensor 1 does not
confront the recording disc.

When the arm has passed through the portion where

no modulated groove exists on the outer periphery of

the recording disc, the logic control unit 4 will count
“1” and will thus release the inoperative state of the
signal processing unit 2. Thereafter, the pulse signal
produced on the signal line L4 of the output from the
signal processing unit 2 is counted as indicated in FIG.
3C with one pulse being counted every time that the
intersong sensor 1 reaches an intersong intermediate
position between adjacent songs on the recording disc.
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When the counted content thus reaches the number of 35

the desired song stored as described above, a signal is
fed through the signal line L; to the arm driving unit 3
so as to thereby stop the movement of the arm.

The logic control unit 4 further applies signals S and
S2 through the signal lines Ls. The signal S; from the
control unit 4 is applied to the analog switch ASj of the
Intersong servo unit 5 so that the voltage level Vgof the
output signal from the intersong sensor 1 at this time is
held by the capacitor C, thereby turning the analog
switch ASj off as indicated in FIG. 4A. Simultaneously,
the signal from the control unit 4 is also applied to the
analog switch AS3 of the intersong servo unit 5, and the
output from the differential amplifier 5S¢ is applied
through the analog switch AS; to the arm driving unit
3, thereby turning the analog switch AS3 on so that the
output signal from the amplifier 5¢ is applied through
the analog switch AS; to the arm driving unit 3.

‘The output signal thus produced from the differential
amplifier Sc corresponds to the difference between the
voltage V g held by the voltage holding unit 55 and the
output signal voltage of the intersong sensor 1 after the
arm has stopped moving. If the record has no eccentric-
ity, the differential signal thus produced is zero. How-
ever, 1f the disc has some eccentricity, the signal voltage
becomes positive or negative in accordance with the
state of the eccentricity. When such positive or negative
voltage signal is applied to the arm driving unit 3, the
arm driving unit 3 will finely adjust the arm forwardly
or reversely so that the output signal level from the
intersong sensor 1 becomes coincident with the held
voltage level. Accordingly, when the arm is lowered
after the desired song has been selected, the tip of the
stylus of the pickup cartridge will be brought into a
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correct posttion at a predetermined intermediate posi-
tion between adjacent song tracks.

It is noted that the output signal from the intersong
sensor 1 has a waveform with a peak in the vicinity of
the center in the intermediate space B between the mod-
ulated grooves A and D of the recording disc R as
indicated in FIGS. 4A and 4B. Accordingly, the volt-
age level substantially at the center of the linear line at
the rise of the peak of the waveform is set for the held
voltage level V gy of the voltage holding unit 55, and the
range E of the linear portion is utilized as an intersong
servo region. It 1s also noted that the linear portion of
the falling side of the waveform can also be utilized as
the intersong servo region.

When the music or song thus selected has been com-
pletely played so that the intermusic sensor 1 is then
introduced into the intermediate space or position be-
tween this song and the next song on the disc, the inter-
mediate position is detected by the intersong sensor 1,
which produces a pulse output signal to the signal pro-
cessing unit 2. -

When the pulse signal from the sensor 1 is received at
the signal processing unit 2, the corresponding pulse
signal is sequentially produced from the signal process-
ing unit 2 through the signal line L4 to the logic control
unit 4. When the logic control unit 4 thus receives the
pulse signal, the control unit 4 counts the pulses thereof.
If the number of pulses thus counted in the control unit
4 is not coincident with the number of the music or song
externally designated, the control unit 4 will apply a
signal for driving the arm to its rest position through the
signal line L to the arm driving unit 3.

Simultaneously, the logic control unit 4 further ap-
plies the signal S; (in FIG. 2) to the other input of the
analog switch AS; by way of the signal lines Ls. When
the signal S; is thus applied to the analog switch AS;,
the switch AS; is turned on. The capacitor C is then
discharged through the switch AS; closed, thus prepar-
ing for the next operation.

In addition to the above configuration of the inter-
song servo unit 5, a low pass filter (L.P.F.) may be
connected to the input of the servo unit 5 shown in FIG.
2 for cutting out high frequency noise having mixed
with the output from the intersong sensor 1 which
might otherwise be present dur to dust or dirt or the like
on the recording disc.

Further, the pulse output signal from the intersong
sensor 1 may also be digitally converted from analog
form in the intersong servo unit 5 shown in FIG. 2 and
the pulse signal thus digitally converted may be digi-
tally processed by a microcomputer or the like to
thereby generate a servo signal to the arm driving unit
3 using ordinary digital techniques.

Moreover, it may be appreciated that the arm lifting
mechanism to be employed is constructed so as to trans-
mit a rotary force directly to a vertical rotary shaft so as
to raise and lower the arm without significant friction
when the intersong servo unit 5 causes the arm driving
untt 3 to drive the arm. However, the arm lifting mecha-
nism is not limited to this configuration. Any ordinary
device for raising the arm having a lifting seat and a
lifting stand for lifting the arm with little friction be-
tween the arm and the lifting seat may be used as well.

It may be appreciated from the foregoing description
that since in the automatic music selecting device of the
invention the output signal level from the intersong
sensor 1s held upon stopping of the arm on which the
sensor 1s mounted and the arm position is further finely
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adjusted on the basis of the difference between the sig-
nal level thus held and the output signal level thereafter
produced by the sensor so as to maintain the arm at a
predetermined intermediate space between the previous
song and a song to be reproduced, the arm will not be
displaced from the predetermined intermediate posi-
tion, even if the disc being played is eccentric, when the
arm is lowered, as frequently occurred in the conven-
tional automatic music selecting device.

Another preferred embodiment of an automatic
music selecting device constructed according to the
invention will be described in detail with reference to
FIG. 5, wherein like reference numerals in FIG. S des-
ignate the same or equivalent parts and components in
FIGS. 1 and 2. In FIG. 5, the only difference between
the first embodiment and the second embodiment is that
the intermusic servo unit 5 shown in FIG. § additionally
includes a level shifting unit or circuit 54 which 1s con-
nected between the buffer amplifier Sa and the differen-
tial amplifier Sc.

The level shifting circuit 54 includes input resistors
R7and Ry, a feedback resistor Rg, an operational ampli-
fier OP4 and a variable resistor VR. The pulse signal
from the operational amplifier OP of the buffer ampli-
fier 5a is applied through the resistor R7to the inverting
input of the operational amplifier OP4. A voltage deter-
mined by the setting of the movable contact of the
variable resistor VR, which is connected at the fixed

contacts to respective positive and negative terminals of ,,

a power source, is applied through the resistor Rg to the
non-inverting input of the operational amplifier OPa.
The voltage at the movable contact of the resistor VR
may be determined from the positive to negative volt-
ages as will be hereinafter described in greater detail.

The operation of the intersong servo unit 5 of the
automatic music selecting device of this embodiment
will be described.

When the arm on which the intermusic sensor 1 is
mounted is introduced to the predetermined intermedi-
ate position in the space between a previous music song
and a song to be next reproduced, the logic control unit
4 counts 17, as described above with respect to the first
embodiment, upon reception of a pulse signal from the
sensor 1 through the signal processing untt 2. When the
counted value counted by the logic control unit 4
reaches the number of the songs previously stored as
described above with reference to the first embodiment,
a signal is sent through the signal line L to the arm
driving unit 3 to stop the movement of the arm, in the
same manner as in the first embodiment.

The logic control unit 4 thus further applies a signal
S> by way of the signal lines L5 to the analog switch
AS, of the intersong servo unit § and the output from
the differential amplifier Sc is also applied to the analog
switch ASj3, thereby turning the analog switch AS3 on.

When the analog switch AS3 is thus turned on, the
voltage held by the voltage holding unit 54 is applied to
the inverting input of the operational amplifier OP3 of
the differential amplifier 5¢ and the output signal volt-
age of the intersong sensor 1 as the arm is stopped 1is
applied through the level shifting unit 54 and the resis-
tor Rs to the non-inverting input of the operational
amplifier OP; of the differential amplifier S¢. Thus, the
differential amplifier Sc produces a signal having a2 mag-
nitude corresponding to the voltage difference between
the held voltage from the voltage holding unit 56 and
the signal voltage of the sensor 1 through the level

J
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shifting unit 5d, as will be hereinafter described in more

detail. |
When the variable resistor VR in the level shifting

unit 54 is set to produce a zero voltage at the movable

contact, the zero voltage thus set applied through the
resistor Rg to non-inverting input of the operational
amplifier OP4 of the level shifting unit Sd causes the

level shifting unit 5d to produce an output signal from
the intersong sensor 1 without being shifting in level.

Accordingly, if there is no eccentricity, the zero voltage
is applied from the level shifting unit 54 to the non-
inverting input of the operational amplifier OP3 of the
differential amplifier 5c. The differential amplifier § will
then produce a zero voltage output signal and accord-
ingly the intersong servo unit 5§ will thus produce no
voltage output to the arm driving unit 3. Consequently,
the arm will not be finely adjusted by the arm driving
unit 3 but will be merely lowered from its stopped posi-
tion. The tip of the stylus of the pickup cartridge will
then directly be brought into contact with a predeter-
mined intermediate position in the space between the
previous song and a song to be next played. At this time
no displacement is present between the intersong sensor
1 and the tip of the stylus of the pickup cartridge.

If, on the other hand, the disc has some eccentricity,
the magnitude of the output signal from the intersong
sensor 1 will vary while the arm is being lowered. The
signal thus varied is in turn applied from the sensor 1 to
the inverting input of the operational amplifier OPa.
Thus, a signal is in turn applied from the operational
amplifier OP4 to the noninverting input of the opera-
tional amplifier OP3; of the differential amplifier 3c.
Hence, there then exists a difference between the ap-
plied signal and the held voltage Vg applied to the
inverting input of the differential amplifier Sc¢. The dif-
ferential amplifier 5S¢ then produces a signal having a
magnitude corresponding to the difference and polarity
therebetween determined by the direction of displace-
ment of the stylus along the modulated groove on the
recording disc.

The signal thus applied from the intersong servo unit
5 to the arm driving unit 3 causes the arm to be finely
driven by the arm driving unit 3 in the direction deter-
mined by the polarity of the signal thus applied until the
output signal level from the intersong sensor 1 is coinci-
dent with the held voltage V g from the voltage holding
unit 55. As a consequence, the tip of the stylus of the
pickup cartridge is thus lowered to a correct intermedi-
ate position in the space between the previous song and
a song to be next reproduced upon contact with the
surface of the recording disc.

The operation of the arm incorporating the pickup
cartridge provided with the intersong sensor 1 will be
described in more detail with reference to FIG. 6A.

When the intersong sensor 1 mounted on the pickup
cartridge of the arm passes the intermediate space por-
tion R’ on the recording disc R, the sensor 1 produces
an output signal having a peak in the vicinity of the
intermediate space portion R’ as indicated in FIG. 6A.
As a consequence, the off timing of the analog switch
AS;is determined so that the voltage level substantially
at the center of the linear portion of the rising side of
this signal is the held voltage level Vg of the voltage
holding unit 56 in the intersong servo unit 5. Thus, the
linear portion of the rising side of the signal is utilized
for the intersong servo region. I

However, if there is a displacement between the in-
tersong sensor 1 and the tip of the stylus, for example, in
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a manner such that the tip of the stylus is located at the
position designated by X in FIG. 6A, even if the arm is
controlled by the servo unit §, the tip of the stylus will
be brought into contact with the end portion of the
previous song so that there 1s some possibility of playing
the end portion of the previous song.

In such a case, it 1s advantageously convenient that
the output signal level of the intersong sensor 1 applied
to the non-inverting input of the differential amplifier Sc¢
1s lowered 1n magnitude corresponding to the differen-
tial between the held voltage level Vg from the voltage
holding unit 56 with respect to the central portion of the
rising side of the signal from the sensor 1 and the volt-
age level produced with respect to the position of the
tip of the stylus thus displaced in the intermediate space
portion of the recording disc. Thus, the linear portion of
the rising side of the signal from the sensor 1 may again
be utilized for the intersong servo region and the differ-
ential amplifier Sc¢ will again produce an output signal
for correctly moving the tip of the stylus of correspond-
ing to the central portion of the rising side of the signal
from the sensor 1.

The above-described level shifting unit 54 is thus
provided to shift the level of the output from the inter-
song sensor 1 corresponding to the excessive displace-
ment of the tip of the stylus. This shift of the level of the
output signal from the sensor 1 can be achieved by
setting the movable contact of the variable resistor VR.
More specifically, as indicated in FIG. 6B, if the tip of
the stylus i1s displaced to the position P; corresponding
to the point X on the rising side of the signal from the
sensor 1 in FIG. 6A, there is applied to the non-invert-
ing input of the operational amplifier OP4 a voltage
— V1 corresponding to the difference between the held
voltage level Vg and the output level of the signal from
the sensor 1 at the point X, a zero voltage if the tip of
the stylus is not displaced at the position Pgand a signal
+V corresponding to the difference between the held
voltage level Vg and the output signal level of the sen-
sor 1 when the tip of the stylus of the pickup cartridge
1s displaced to the position designated by Ps.

It 1s noted that the tip of the stylus is brought into
contact with the disc at a position having a predeter-
mined relationship with the position corresponding to
the held level by the voltage holding unit 56 and is not
always coincident thereto. Moreover, the level of the
output signal from the intersong sensor 1 is shifted by
the level shifting unit Sd so that the tip of the stylus of
the pickup cartridge is brought into contact at the de-
sired position on the recording disc.

It 1s noted that the foregoing description of the sec-
ond embodiment is directed to an intersong servo unit in
which the output signal level from the sensor 1 is
shifted, and the level of a voltage held by the voltage
holding unit 56 may also be shifted before comparison
In the differential amplifier Sc so as to finely adjust the
displacement of the stylus in the same manner as in the
previous embodiment. It is further noted as indicated in
FIG. 6A that, when the tip of the stylus is located at the
point X, the held voltage level is shifted so that the tip
of the stylus will be brought into contact with the re-
cording disc in the vicinity of the position Py.

It may be appreciated from the foregoing description
that, since in the automatic music selecting device of the
invention the level of the output signal from the inter-
song sensor 1s retained upon stopping of the arm and
that the arm position is further finely adjusted on the
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basis of the difference between the signal level thus held

10

and the output signal level thereafter produced from the
sensor so as to maintain the arm positioned in a prede-
termined intermediate space between the previous song
and a song to be next reproduced, the arm will be low-

ered to a predetermined intermediate position even if

the disc is eccentric by finely adjusting the arm position
so that the stylus will be lowered to the desired interme-
diate position. Also, the one level to be compared may
be shifted for excessive displacement of the tip of the
stylus of the pickup cartridge on the recording disc so as
to electrically correct the displacement of the tip of the
stylus with a simple apparatus without adjusting the
position of the cartridge mechanically.

‘A detailed circuit diagram of the signal processing
unit 2 shown in FIG. 1 is illustrated in FIG. 7A. The
output of the intermusic sensor 1 is applied to the non-
inverting input terminal of an operational amplifier and
a reference voltage is applied to the inverting input
terminal thereof. The output of the operational ampli-
fier is applied through a resistor R to the signal process-
ing unit 2 as the signal L4. A zener diode is connected
between one terminal of the resistor Rjand ground. The
signal L3 is applied from the signal processing unit 4 to
the base of an NPN transistor through a resistor Rj.
When the transistor is rendered conductive in response
to the signal L3, then the output L4 of the signal process-
ing unit 2 is not delivered to the signal processing unit 4.

Detailed circuit diagram of the arm driving unit 3 and
the logic control unit 4 are illustrated respectively in
FIGS. 7B and 7C. When the pickup cartridge is placed
on an arm rest, an analog switch AS¢ is rendered ON
and reset signals are fed to reset terminals of both a data
buffer circuit and a counter shown in FIG. 7C. When
the user selects a particular number of a song and com-
mands the commencement of the operation, the the data
of the number of the designated song is latched in the
data buffer circuit shown in FIG. 7C. An analog switch
AS4 1s rendered ON when the pickup cartridge is in-
structed to implement the leading-in operation so that
the output of the intersong sensor 1 produces the signal
4 which is in turn applied to the clock terminal CK of
the counter shown in FIG. 7C. As a result, the counter
implements an incrementing operation and sets the flip-
flop when the output of the counter is in coincidence
with the preset data in the data buffer circuit. The out-
put of the flip-flop is then applied to the intersong servo
unit § to thereby cause the analog switch ASj to turn
ON and the analog switch AS3to turn OFF. Thereafter,
the pickup cartridge is lowered onto the disc and the
reproducing operation of the designated music is com-
menced. At this time, an analog switch ASg is turned
ON and the reset signals are applied to the reset termi-
nals of the buffer circuit and the counter, and new data
i1s fed to the data buffer circuit corresponding to a subse-
quent operation.

What is claimed is:

1. An automaic music selecting device comprising:

an intersong sensor mounted on a pickup cartridge
mounted on an arm for detecting intervals between

- adjacent songs on a recording disc upon movement

of said arm; |

means responsive to a number on said recordmg disc

of a song externally designated for stopping said
arm at a predetermined interval between adjacent
songs on said recording disc;

-~ means for holding the level of an output szgnal from

said intersong sensor before said arm is stopped;
and
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means for finely adjusting the position of said arm on
the basis of a difference between a level of the
output signal thereafter produced from said Sensor
and the held level from said level holding means
for disposing said arm in a predetermined interme-
diate position on said recording disc corresponding
to said held level.

2. An automatic music selecting device comprising:

an intersong sensor mounted on a pickup cartridge
mounted on an arm for detecting intervals between
adjacent songs on a recording disc upon movement
of said arm; |

a control unit for stopping said arm at a predeter-
mined interval between adjacent songs on said
recording disc, said control unit comprising a data
buffer for storing a number of a selected song; a
counter operating in response to said intersong
sensor for counting intersong intervals; coinci-
dence circuit means operating in response to said
data buffer and said counter for producing a coinci-
dence signal when a counted value of said counter
coincides with a song number stored in said data

~ buffer; and a flip-flop the operational state of which

 is controlled in accordance with said coincidence
signal, first and second control signals being pro-
duced on non-inverted and inverted outputs of said
flip-flip;

an lntersong servo unit, said mtersong servo unit
comprising a first buffer amplifier having an input
coupled to receive an output from said intersong
sensor; a first analog switch having a signal input
coupled to an output of said first buffer amphfier
and a control input coupled to receive said first
control signal; a capacitor coupled between an
output of said first analog switch and ground; a
second analog switch having a signal input coupled
to said output of said first analog switch and an

output coupled to ground with a control input of

said second analog switch being coupled to receive
said first control signal; a second buffer amplifier
having an input coupled to said output of said first
analog switch, an operational amplifier having a
non-inverting input coupled to said output of said
first buffer amplifier and an inverting input coupled
to an output of said second buffer amplifier; and a
third analog switch having a signal input coupled
to an output of said operational amplifier and a
control input coupled to receive said second con-
trol signal; and -

an arm driving unit operating in response to an output
signal produced at an output of said: third analog

~ switch of said intersong servo unit. -

3. An automatic music selecting device comprising:
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an intersong sensor mounted in the vicinity of a tip of 55

a stylus of a pickup cartridge mounted on an arm
for detecting predetermined intervals between ad-
jacent songs on a recording disc upon movement of
sald arm; -

means responsive to a number of song on said record- 60

ing disc externally designated for stopping said arm
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at a predetermined intermediate interval between

- adjacent songs on said recording disc;

means responsive to an output signal level from said
‘sensor for holding the level of an output signal
from said intersong sensor before said arm 1s
stopped;

means for finely adjusting the position of said arm on
said recording disc on the basis of a comparison
result between the held level from said level hold-
ing means and the level of said output signal there-
after produced from said sensor; and

means for shifting the level of either signal compared
in said adjusting means.

4. An automatic music selecting device comprising:

an intersong sensor mounted on a pickup cartridge
mounted on an arm for detecting intervals between
~adjacent songs on a recording disc upon movement
of said arm;
a control unit for stopping said arm at a predeter-
mined interval between adjacent songs on said
recording disc, said control unit comprising a data
buffer for storing a number of a selected song; a
counter operating in response to said intersong

" 'sensor for counting intersong intervals; coinci-

~dence circuit means operating in response to said
data buffer and said counter for producing a coinci-
dence signal when a counted value of said counter
coincides with a song number stored in said data
- buffer; and a flip-flop the operational state of which
is controlled in accordance with said coincidence
signal, first and second control signals being pro-
duced on non-lnverted and inverted outputs of said
flip-flop;
an intersong servo unit, said intersong servo unit
comprising a first buffer amplifier having an input
coupled to receive an output of said intersong sen-
sor; a first analog switch having a signal input cou-
pled to an output of said first buffer amplifier and a
signal input coupled to receive said first signal; a
capacitor coupled between an output of said first
analog switch and ground; a second analog switch
having a signal input coupled to said output of said
- first -analog switch and an output coupled to
ground with a control input coupled to receive said
first control signal; a second buffer amplifier hav-
ing an input coupled to said output of said first
analog switch; a first operational amplifier having
an inverting input coupled to said output of said
first buffer amplifier; a variable resistor having end
contacts coupled to respective positive and nega-
tive voltage sources and a wiper contact coupled to
~ a non-inverting input of said first differential ampli-
fier; a second differential amplifier having a non-
inverting' input coupled to an output of said first
‘operational amplifier and an inverting input cou-
pled to an output of said second buffer amplifier;
and a third analog switch having a signal input
coupled to an output of said second operational
amplifier and a control input coupled to receive

-said second control signal.
. - ¥ % % % %
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